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INTRODLCT IO

One of the major problems in eur understanding
of pinniped disease is the small number of cases aco.
ally examined. Captive pinnipeds aze maintained in
small grouwps, and even though an individual may be
assaciated with them over many yvears, Lis total ex.
pericnee relative o their diseases is usually Hmited azd
often ever-shadowed b hushandry and maintenance
considerations. Most wild populations are found |n
remole areas and no one, to our knowledge, has set
aut specifically o make a svstermatic and comprehen-
sive study of their disenses. Thus, what we have learn-
ed so far has been from incidental and often acci-
dental findings,

This presentation deals with an overview of
of the representative disepses in pinnipeds, It s a
medest and necessarily incomplete gathering  from
Fersonal experience and literature sourees Ridgwiay
(1972) has compiled 2 recent, more complete tabula-
Hon of pinniped diseases which the reader is invitesl
te consult for refevences not included here,

E3IC

LENTCAL LABORATORY TESTS

Because the signs of discase are as yes only poorly
recogiized in pinnipeds, clinieal laboratory -data have
been of primary importance in dizgnosis. Tables &0
and 81 sive normal values for white hloge cell and
ved blood cell measures in several pinnipeds and

Tal:le 82 gives values for various constiiuencs in milk.

A REVIEW Or DISEASES FOLU'SD
Oewlar wireasr

Almest every institution thar mainraing pinnipeds
has encountered semne form of oeular disease. Eve con-
ditions are frequently seen in wild anjmals as well.

The primary eve conditions which have been cxh-
served are eonjunctivitus, cataracts, eomenl uleers-
tien, cosneal edema and searring

Conjunctiviis

Caonjunctivitis eften cecwrs cither as a separate en.
tity, of in conjunction with the other eVE Or svEiernie
diseases, It nearly always accompanies corneal uleers.
tion, and has been induced spontaneously and acutely
by lyperchlorination of poal water. Sometimes can-
Junetivies &5 a sequel o simpale scrarel: which sorurs
during playful or competitive behaviour.

Whatever the inciting cause, it can lead 1o bacterial
mfection which in o, a3 sugoosted by Gallacher
and Waters [1964), mav vesult in PrCHImenia  due
to pus inspiratien,

simple, uncomplicated conjunctivits responds a-
vourably 1o topical application and intrapalpebral in.
jeetions of corticostersids, together with local or sy-
sternic antibiotic support,

Cataracts

Cataracts have been observed in captive pinnipeds.
Hubbard and Poulter [1968) propoesed that Steller sen
lion pups fed on a formula containing whipping
cream developed bilateral cataraces, and went on e
suggest thar these were caused by natural sugar pre-
sent in the whipping cream. It is possibde thar milk
sugar could produce eataracts in sea lions, less likely
in trus seals and unlikely in young walroses, as the las-
ter have been maintained sueressiully en dicts rich in
whipping cream, with no observable CONSequUEnCes
fser Ridgway, 1972 lor discussion of glucose mataba-
lism in marine marunal),

Prolonged expasure to bright light, injury and para.
sites are ather possible causes of cararaces in pinnipeds.,
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Table 80, Comparisan of white blood cells of various pinnipeds
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Table 81. Comparison of red bload cells in pinnipeds
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Corneal uleeration Corneal ulesrations in marine mammals are pipe.

This condition 35 mase likely to result from direct cially difficelt to treat. The gye muit be protected
infury 1o the eve, such as pengtration by & sharp ob-  from infection and further injury, This can he ac-
ject like the nail or resth of ancther animal; it can complished by suluring the epelids tagether so thar
alse result from an untreated chronic conjunctivits, medication can be applied o and held arcund the
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eye. When the eye has healed the sulures ean be ge-
monved without i) effece, Cornesl flap cperations have
2lso been performed with some degree of success, [n
severs injuries, or Post-surgically, a small sear usually
remains after the lesion heals

Corneal edema oy clowdiness

There are soveral possible causes for the cormeal
edema which has frequently been ohserved i pinniped
colenies. Ranald, Jolmson, Faster and Yander Pal
(1970) state thar “io prevent seals” eves frem beeom-
ing opaque, commen s2lt (NaCl) ic added to the wil-
ter biweeekly in 2 concentration of one kg per 400 Ji-
tres and seals are allowed 1o switn in the salution for
at least an hour hefors the tank is drained and refilled
with Tresh warer, If any seals are found 1o have ape
aque eys, salt is immediately added tg the water and
the eondition wsmally clears within a few howrs

The frequent addition of salt to seal pools is ng
doubt desirable, and ; unquestionably dees promete
cerngal elearing in some instances, especially in harp
sedls maintained in fresh water,

It muse be nated, however, that many nsteons
keep seals and sea lons in fresh water for years with-
out cbierving a great incidence of corneal epacities,
and some facilities which Resp animals in sea water
eccasionally do observe glhe preblem. Perhaps the
ederna s raused by some other factor but develops
more rapidly in frash wajes The relationship af cor.
neal edema to fresh water is 1)) Spen to guestion, a
least in most species,

On separate cocasions in twr different facilities, sea
bBess and harbour seals were inadvertently expoiad s

abnormally high coneentrations of chlotine Lleach.
Within an hour bilateral corneal opacities appeared
in all animals, with phatophobia in some In one cq.
lony the opacities gradually disappeared over the next
8 hours during which the animals SWAM in sea wa-
ter — with no medication. Tn the other, the condition
remained for 2-3 weeks despite medication, or pos-
sibly even a3 a result of it

A gray seal developed a severe comeal opacity in
one eye and a slight opacity in the other Jjust after
surgery. The eyes were examined by an ephthalmelo-
gist wha suggest thar Hibitane®, 2 disinfeciant that
was being added to the water o prevent post-surgical
infection, had prebably caused the opacity. The we
of the disinfectant was discontinued and the epes
cleared over the next month while the weal remained
in fresh wager,

There are a number of other pessible cavses of eye
conditions including 1oxins. nutritional imbalanges.
parasitic and virus diseases, all of which warrant fur-
ther study.

Diseares of orphaned, and stranded pinnipeds

We olten encounter sick pinnipeds, stranded along
the California and other seq coasts. They include gea
ltans, Zalophus califernianus, voung elephant seals
Mirgunge angustivestrir, harbour seals Plocs rilina
and gray seals, Halichoerus grypus. The following is a
tabulation of diseaser found (Ridgway, unpublished).

!Hibitane—a produc: ar Iniperial Chemizal Tndussrio Led.,
Alderlsy Park, Cheskire, England.
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Coeditien Age Epecies
1. Lung worm infestation Urdss | year  ma lion
slephan seal
subadule kasbour zeal
L Malnuatricion, gingivits Under | vear  bnsbour zea]

and parasites

3. Gusihat or punctuere wounds All zges

4 Pesfornted gasicic wleer Adult {01d)
and peritonits

slephant seal
sen lign
sea lag

Jome animals are affected by twe or more of these
cenditions, Animals with severs lung worm infestation
and these with perforated gastric uleers nearly always
died. Seme of thase with gunshot wounds have besp
saved through surgery and intensive antibiotie friedi-
cation,

Lang warm infestarion in rea Nons

The great majority of sick pinnipeds that come 1o
the mainland coast of Califorsia from their fatural
island hakitats are young California sea lons. Although
2 number of attempts have been made to save sueh
afimals from death, 21l have fajled.

By the time the animal is sick enough to come to
the beach the lung worm infestation iz s advanced
that little vighle lung tissue remaing, and pulmenary
exygenation of blood is seversly hampered. Fecal exami-
nation has revealed numerous lamae, Although thete
animals often appear 10 he hungry, they will take
food and usually vomit immediately. The lung worm
larvae may have caused severs irmitation of the upper
gastrointestinal tract. Dailey (1970) has deseribed the
lif# cyele of this ung worm Parafilareider decorus, and
Simpson and Gardner (1872) have recenily disoussed
the histopathology of & numbsr of cases,

Malnuivitian, gingivier and fravasites

Young elephant seals and harbour seals {less than
6 months) accastonally 2:e found on the beach jn a
very emaciated eonditien. Malnutrition is probably a
principal factor. Gerari (1570) demonstrated the pre.
enee of severe thiamine (Vitamin E; } deliciency in one
such group of harbour seals an Sable Island, MNewva
Scotia. The condition was due likely 1a the pups haw-
ing besn abandoned or weaned too S, O to Antis
thizmine compounds in their fish disr,

Whatever the initial eause of malnutrition, such an.
imiels eventually are shown o have severe gingivitis
with abscess formation in the gums and pus fermatian
around the teeth. Sometimes 1he oyes are alio affectsd
and thevs is severe purulent canjunctivite. Cultere of
he mouth and eye lesions have revealed mixed growths
of Streptococeus, Preudemeonas, and Proteys Crganisoms,
It is doubtlul that these organisms are primary pathe-

gens. More likely, they behave epportunistically and
establish a foothold ‘once the seal i debilitated.
Many ef these starving animals can often he saved
with a daily regimen of antibliotic therapy, and
force feeding with a stamach tube using blended fish
and vitamins in saline. The seals usually start 1o eat
whale fish within about a week, at which time they
may be wormed with thiabendazole and piperazine.
Many of the animals that have died have had large
numbers of gastrointestinal parasites as well ae Jung
worms,

Gunshiet ar gunciure wounds

Creasionally sea Yons are found with circomseribed
pPustciure wounds penetrating the Hipper and pectoral
area. On one cocasion lesions wers severely infocted
and the animals which were examined ssemed to he
suffering from a generalized septicemia. The white
Elood cell count was greatly elevated compared to the
vrual findings (Ridgpway, L572). Antibiotic medicatinn
was started immediately and the animals wers anesthe-
tized by the method of Ridgway and Simpson (1969},
The lesions were thoroughly cleaned and antiseptic
applied. Three such animals were saved, Cine sea lion,
in which the radius was broken and the thorax con-
tained lead shot, was killed.

California sea lions are sometimes seen resting on
the sea surface with one er mose flippers extended
in the air, The location and tppearance of the wounds
we encountered supgest thas the sea lions may have
been shot whils resting in this manner,

Claslrointentinal ditordors

Signs el gastreintestinal disturbances, ie. lows of
appetite, vomiting and diarrhes, are a common and
Eothersome oceurrence in pin niped eolonies. Tt is often
difficult to establish a diagnosis as the conditions may
be primary, or simply a clinical manifestation of some
wetally unrelated disease,

Certainly foreign Sedies, parasites and bacterial in-
fection are high ranking causes, and if accurately dias-
nosed, may be controlled by anthelminthics, antihip-
tics, and by surgical intervenijen.

Untreated or non-responsive disrrhea 2ad vorniting
resele in dehydratien, acid-base imbalance, and peos-
sibly salt-wasting, They may also intensify the inflam-
matery rezction and lead o hemerrhage, erosions,
ulcers, and latal perforations, all of which have been
reported or ehseeved,

The following case histories, which reflect some of
the technigues used in dizgnosing and treating gastro.
intestinal disorders, serve as repesentative examples of
what might be expected to occur in wild and taptive
pinnipeds,
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Dental diseass

Stirling (196%) has commented on tooth wear ag 3
mortality facter i the Weddell seal in the Antaretic,
It i no doubt impartant in orher species as well. In
captivity walryses may grind their teeth on ronerete
The enamel can be ‘wors awey exposing the pulp
cavity to infection, The ice-sawing behavier of the
Weddell seal can also capse such problems in eap.
Liviy.

Gastrointesiinal foreien bodies

The literature relevant to store swallowing and the
gastrointestina] foreign-body
been reviewed by Ridgway (1972). Although foreign-
swallowing cannot be regirded as normal be-
havior, it has net yer Proven to result from parasitism,
autritional diserders or other dissase. It doss seer
likely that ar least seme of this behavior has jeg origin
n 2 pathological conditon.

When captive animals swallgw foreign obfects it is
impertant thae steps 10 alleviate the sitwation not he
taker: too hastily unless the ohiject & toxic, sharp er in
o way could ke definitely and immediately in-
juricus to the animal. A rubber ball, for example,
might de no harm in a el stomach. Tn time it could
disintegrate causing pessible problems in the lower
intestine, Where warranted, objects can be removed
Ly surgery,

Crastric uleers

A young California sea lion went off Q15 feed. Tt
pent most of the time FESlng en its side with s
lront and rege flippers falded along the hody, or rese-
g on its chest with the flippers stretehed aut to the
side. The white bload csl] count was within normal
#ange but the hemoglobin toncentration was low (13
Em A0 ml). Since the sea lion's behaviae seEzested
abdominal pain, the animal wacg slightly anesthetized
with halothane and 5 fibar-optic EASLIO5COPe was pas-
serd into the stamach along with a stomach tbe, Whan
the stomach was jnflased by Blewing on the tupe
several erosions were ohssrved in the stornach wall,

Ihe following medication was initiated, Abour 15
litres of “gruel™ wepe mixed in a large Glender, 1:
contained eight Maalox tablars [magnesivm aluminium
hydroxide), 300 mg tetracycline, 100 mg thiamine, 30
mi of an essential farty acidavitamin supplement (3.
triderm, a Product of Naorden Laboratories, Lip.
coln, Mebraska) 500 g herring ar mackerel, S00g of
squid, and enough water to make the 13 licres, This
WAl given to the animal pwice daily by stamach quhs,
Eatly in the third wesl: of treatment the animal stari.
ed taking squid en itz own ang made an wneven:ful
Tecovery [Ridgpway, unpublished?,

Perforated gaseric uleers and peTitonitis

Over a peried of about sevan years, several adult
female sea lions have been encountered on the beach
at Peint Mugu, Californig, They wers slighsly co ex-
tremely emaciated. The ippearance of tha teeth and
the presence of considerahle grey hair about the snou
and head suggested that they were quite old. Al af
these animals died within 24 heaus of being taken
tom the beach.

Rectal wemperature afier capture wag 395.41.5°0
and the white blood cell count was greatly elevarsd,
Post martem examination revealed one or mape per-
forated gastrie uleers ConL:ining nematodes, The
verms from sne stomach wers identified as Congrg-
caseiim ortulntue. The entipe abdomen was flled
with purulent fluid and there way & SEvere peritonitis,

Fienncs (1958) hay reported & perforated Easirin
ulcer in o Bailal sea] (Pure sbisiea) and Appleby
{1962) found a gasirie perlaration jn an elephant seal

Uleerative colitis

A California sea lian about three years old v
undergoing preliminany training for same diving ex.
veriments, For about four menths it had been fod
whaolly on an experimental synthetic ration, The sea
lion appeared to like the ratigs and accepted it as
rEward for reteieving objects, pressing a paddle, ere
The trainer deseribed the animal’s cverall behavias
ns highly exeitable,

The animal suddenly went off its food and refused
18 train, On the following day abdomina] pain was
evident, The seal would Fest on dte side with flippers
lolded along the body, or on its stemach with the
{lippers extended out g 1he side. There was consider-
able trembling and grunting, It frequently thanged
from ane position o another but would nor walk or
fnove around normally.

Radiographs revealed that there was no foreign

¥ inthe gastrointestinal tract hur thevs did appear
to Be excess fluid in (he abdomen. The anirmal was
Pul on anubictic medication hyp died the fellowing
mOrning,

Pest mortem examination revealed perforated ylesps
of the colen and severe peritenids. It s not knawn
whether the animal’s mperament o the syntheric
ration contributed o jis deatk,

A svndrome of hemoreahagic gastroenteriss

Four California sea lions and ane northern fur seal
Callorhines wrsingy, began 10 underzo episodes of
severe dizrchea, fntermijent VOMIling and some ge-
spiratory distress afrer 3 YEATS 0 capiivity en the Mew
England coast, The resls of repeated fecal bacterial
2nd parasite examinations wers negative, there was so
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histary of any change in dist, the condition Was not
FESPONEIVE t9 Symplomatic treatment, The use of a
low level tranguillizer in order 10 cbtzin bleod proved
to be faral to one of the sea lions, MNecropsy revealsd
interstitial prewmonia, hemorchagic gasteits, enterits
and colitiz, and nephritis. Al DrEANs examined showed
the presence of microfilaria, Subsequent bload samples
fram the ather animals ip the calony revealed marked
eosinophilia with or without levcooytosis, and micro-
filaria which are now highly suspect as being the
Primary cause of the condition, Treatnent with a
filaricide i3 now underway, as is parasite identifie-
ation; preliminary results gre enceurager (Geraci and
Wilson, unpublished 1555,

Pancreatic inflammarion

n both cetaceans apd Finnipeds in captivity there
have been oceasiona] deaths that appeared to resylt
from severs inflammation of the panereas. The larpe
pancreatie duct may allow CA5Y ACCLEE 1o some jnfec.
tioms that might first becorne established in the gassyo-
intestinal tract.

Ridgway 37E) has vecently discussed the glucose
teleraince of several marine mammals and some aspecis
of the carbohydrate metabolise in relation 10 the i
diet. There is much to be learned about the panereatic
physiology and an explanation for deaths due 1o severs
pancrzatic inflammation i yet to be found,

Liver discare

Geraci {1970} showed that haip seals, Fagaphilus
srovwfandiews, in faptivity commoenly exhibit chan
i circulatory hepatic eel] snzvmes which clearly in-
cieates the presence of |jver damage. Theugh such
change nearly always accompanies the meult, it akp
bocurs sparadically, sometimes in APPATERL resporise
to stress. It sometimes orcurs as part of a syndrome
which resembles infeetious canize hepatitis (ICH).
Atlempls to discover (he causs, including ICH serum
tirves, pesticide amalyses, and Listopathelagy, have not
ween successful, Tt js likely, though unproven, thae 4
hepatitis virus which i not CTOSS reactive with TR
is responsible for at Jesse some of thee clinical prob.
lems,

Reproductive disorders

Abortion, evaran tumoss, intrauierine los of hlasr.
noyats (Rand, 1933), prolapesed wterus and Poslpart.
urient uterine jnfeciions are ameng the reproductive
diserdens that have been observed In some species
there is an apparent high offspring mortality both fn
wtere and during the fipste vear of life,

In California, a recpps epidemic of abortions way
thoughi o be anocizied with leptospirasds, Pyomesra

T S

has been observed iy the Califernia sta lion end eer.
rested by surgical removal of the uterus and ovaries.
De Long 2 al, (1973} “ave connected abortion and

erganochlorine pollutan:s

Arterial disease

Most marine mamma’s nave a fajly high blood
cholesterol Jevel Ridpway, 1972}, yet their maripe
food supply is rels ively lew in saturated fats thought
to be asmociated with nigh chelesteral content and
some artesial disggse, Prathap et al. {1966) wers un.
able to find any correlation between chalesteral and
arterial lesions in the Waddal seal They found arte.
tieselevatic lesions in some seals and reported a rafs-
tively high cholestezcl lovel jn all seals,

Kelly and Jensen (19607 reported on a case of chronic
sortis in a Califernia sea lign, Finlayson (1285) dis.
VUsEts @ number of cases of arterial disease and
reviews some of the sarlier literature on the subject,
Stout (1959) also disprses ateriesclerosis in pinnipeds.

=cott (1928) rencried on the death of a walres from
intrathoracic hemos ‘ze. Oreutt [1947) mentioned
the death of twn eliiant seals from ruptured blood
vestels, Johnston gud Ridpway (196%) discussed the
probable relationshiz of parasitism g thrombosis of
pulmonary arteries ard veing in an elephant zea),
We are aware of ether eases of elephant seal deaths
in which the Majer oost-rmostem finding was 3 .
tured theracie blood vegs-'

Fiennes [19686) reported on a young grey seal, Hali
chosrus grypus, that died of Bronchapnewmonia, There
was a thrombotic ecclusion of the left iliac artery,
This vesulted in the animal being immokile, and pueu-
oz subseguently developed, “Histalogical studies
suggested that caleifi-ation of che arterzal wall mighe
Rave been cavsed Ly migrating laqae”

Many of the vaseular lesions AEpear to have resulied
from parasitism znd this must be sonsidered the pri-
Mary cause of vaseular discase in marine mammals
based an informatian currenthy availahle,

Cantral nervous Itent
Sodivm waning

A female gray seal aboy ane wvear of ame weas
apsrated on under thiopental-halksthane anesthesin
for the placerment of a 3 channel trarsmitter to rele.
meler the electroencephalogram [EEG} and brain
leinperature. Large venous sifuser cousse through the
bone of the dprsal cranium, one of which Was gc.
cidentally penstrated, resulting in profuge hemorthage
presumably above and below the cranial banes. Tha
Cortex was also penetrated with bone drill. The
@peratian was limited to the left gde of the skuil.

On the day follewing the operation, the seal wagld
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havdly move and its head was wrossly swollen, The
animal drank fresh water greedilv: Teom a0 hose p
supplying water 10 its pen. The seal remained on her
right side and il shifted would immadiarely tum back
ter the mohre side, Chloromyeesin {1 gl was given in the
Muscle, merning asd evening, 1o combar infectan,

On the second dar following surgery the animals
centelition had slighily improved. A blood sample was
collected from the intervertebral exteadural vei, Tn
order to relivve pressere on the thorax the seal was
Placed in & small tank in shallw warer, Duiring the
hest few davs the seal appeared o improve, but oc-
casionally i had fis munging from mild trembling to
where e or comvulsions invelving the whele by,
EEG records were not obtained during any of these
convulsive vpisodes, but were vecosded within a imim-
wie after the sefzuves had cecnrred. Such records were
chazacterized by high vollage spike and dome activiry
net unlike that seen i epilepsy (Fiz 2241, The record-
on hoth channels of the EEG were ahmost identical,
indicating that the seizures probable yesuleed from a
weneralized  condition rather than 2 facys g¢ i
vpilepsy,

Bload  analesis showed o marked reduction in
[Hlstinn snelium and a slight reduciion in plasma poias-
sl ns vompared o preargical values, 1r owas sos-
pected that the seal might be suffering from corcheal
wasting as described by Cort § 1955

The seal was stavied on twies daily aral
ik stomach wbet af Zawl=0-Lyte!, a product used
in elecoolee replacemen: therapy for call scours. It
containg sodivm chloride, potassium chloride and mag.
nesium chlaride. By the thind dav after this theeapy
was institpred. the seizures had ceastd aned the sen)
veuld consume fish on its own. No further signs of
seiznre-like activite were seom on the EEG during sub-
rpuent 3 moaths wlien recardings were anade Tram
Hils seal,

11 or LS

B '!.,:-I:'-E_'\}'I:-:'- < pndines of Wil Frasers Tarl., (YR T
shire, England.
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Corebral socium wasting has besn deseribed 18
Cort (19631 from eases of severe cramial InJUrY in

bumans. Althoush & moge conirolled soudy, including
detemuination of urnary electrolyie wexererion, would
he necessary to establish that the seal's seizunes ane
sudiven depletion were the result of e samne condilion
described by Core, the reeatsnene unclertaken was sng-
cessiul (Ridgway, unpublished),

Geraci |1972b has deseribed commlsions, seizure-like
ackivity, and sodium depletion in severs thinmine de-
liwieney in harp seals. However, ghe present seal and
3 otlhers were receiving 30w 100 mg daily of thinmine
during the 10 months of theiy captivity and all ap.
peared to be normal, In a follow-up repart, Gerae
(2 a0 modified his original thoughts an the eause
ol electzalyte imbalance by demonstrating tha Tivpz-
satremia could be included not anly by the stress of
Hiamine deficiency, but alo by o host of entively un-
welated faciors. Tn effeer, any Physiclogical or patho.
lowieal stress is likely 1o inducs Ivpenatrenia, perhaps
[atal, in harp scals amd in same sen lions maintained
e Deesl) water, Azain, the conditton can be comnpleely
cred by simple oml or parenteral admintatration of
weivin chloride, and it can be prevented by supple-
eerenting the cliee with the sune salt.

[t appears that the pinsiped central nervous Syslem
I dquite sensitive o electrelvte imbalance. Uil more
udormation o elecirolvie metabolism s available @
wintlel seem mest prudent 1o mainmin pannipeds i
=i water whenever possibile,

Cilver Beain Desicos

We hive mentioned 1wo conditions thar e CauEe
selures, motor incoordination and other sigrhs of CNG
disturbance: j.c. cerelral sodium wasting amd srress
induerd hyponatrenia, However other conditions lawve
been found thar could have produced sueh sens

A fomale grev seal developed a Lirge Brain abscess
ever the left cerebral hemisphere at the site of e
ttzneranial elvetrodes that had been placed for phys-
iwlorical recordings. The oy sgm manilested  wps
Blindaes of the vight eve,

Floves-Barroeta et al. | 1961 reporicd o o erracie
parasitoss ef the brains of four Californin seu lions Ty
i P ae e arciedatus, bur no EISnIE e mentiomned .

LThe relative thinness of the seal whul| cipeciallv i
reng individuals makes ic highly suscepible ta cranial
injurv. Bovd apd Camphell 11971 mentionsd 2 eeme-
Bral abscess in a grav seal PUR. apparently caused by
. bite [rom another seal. They alio reported a death
e o cerehral Bemorrhage.

Ranale ot al. (11970 have reported o harp scal death
due 1o pulioencephalomalacia hased on hiziopathology,
which showed derinerasion of cortical meurms nued
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edema of the cerelpum and cerehellurn, The anirmal
had had 2 severe enge of pnevmonia two months prior
i death.

Neoplesia

A number ef wemors have besn found In pinnipeds,
maostly in captive animals. Fe {1923) reported an
adrenal hypernephroma, an adenocarcinema and a
myasarcoma of the ammary glagd. Simpson and
Ridzway {unpublished datz] surgically remaved a fi.
brema from the neck of a Californiz sea lion, They
also found an adenocarcinema of exoerine glandular
Hssue in the same species. Griner (persenal eommusa)-
cation) at the San Diego Zoo has found a lympho-
SRITOma, i granulosn cell tumer, and an adrenocortical
carcinoma. Nakajima and Fujimote (1971) reported
B A retro-peritoneal twmor that occcupled most of the
nbdominal cavity of 2 California sea lion, The tumor
welghed 73 kg and the histology was deseribed as
being compatible with 3 Sesipnation of malisnant mes.
mnchymoma, Gripap (15717 found malignant leukemie
lymphoma in twa harkaur seals,

Mawdesley-Thomas and Banser {1970) Teported
several ulerine tumars {rom a grey stal estimated o he
at least 44 vears of age. The cervix contained tumars
described as wterins leiemycmas an there was a jua-
mows-cell carcimona in a uteripe hern. Mawdesiey-
Themas (1971) found = 340 g mass replacing the left
ovary i a southern elephant seal, Te was described as
a malignant granvlosa-cell tmer, Medway and Swee-
ney (unpublished data) found a hladder carcinoma
an adult femals sea fjon.

Most neoplastic conditions Bppear as  incidental
findings in captive seals, They are difficuic o diagnose,
they de net appear with any degree of regularity, and
they are sither innocuaus or incurable withour SUrEEryY.
Therefore, they are generally considered to he of
academic rather than Eractical interest jn any pinniped
colany,

Pollution

The development of sophisticated and highly sen.
sitive techniques for detecting various compounds
arimal tissues has led 1o the discovery of a number of
centaminants throughout the acean [oed web, Since
pinnipeds secupy high pesitions in the fead wel, the
asesiment of compaunds such as DDT metabolites,
cther crganachiorines and me reury have been of ineer-
eit, We are net aware of any published report of woxie
disease in seals or sea lons resulling from these pol.
lutant, or frem o] pollaticn,

Bonaner (15709 investigated seal deaths in Cearmwall,
England, in 1988, Sunceys wers made {oe various
centaminants such as thoss mentioned above, It was
concluded thar the deaths ohssnod were part of the

aormal juvenile mortality (60 %% in grey seals) and not
attributable to an epidemiz op Fellution. Holden aned
Marsden (1557 Teperied on pesticide levels from seals
ol the British eoast

Simpsen and Gilmarin L1290} investigated sea lion
vaskeries on San Miguel Tsland in connecsion with a
large cil spill off Sanca Barbara, California, They con-
cluded that the abortions and juvenile riartality were
not attrivutable o oil pollution. Oihers have, maore
recently, attributed sea lion deaths and abortions to
leptospivosis.

Le Boeuf and Bonpel (1971} have found high con.
centrations of DDT residees in Califernia sea lions,
They doubt that DDT contamination resulted in sea
lien deaths since similar E2nCentrations were found in
living animals,

DDT residues, organcchlarines, and mereury can
have direct toxic effects an the CNS. O4), if ingested,
could possibly cause ahortion and mortality of the
newborn, Delong et al. (1973) have found QrEEng-
chlorine pesticides and pelychlornared biphenyl peg.
dues 2 to & times higher in premarure parturient fe.
males and pups then in tisues of females and full
Lrnopups en San Miguel Tslang, California in 1970.
Thus there appears 10 be 2 relationship Between pre.
mature pupping and pesticide residuss, Tt would ba
helpful if we knew mote aboue the toxicolapy of thess
agents in pinnipeds.

As an ancillary pare of 2 nutritienal study in pinni-
peds, Geraci (1970} found a direst relationship be.
wween DDT eoncentrations in food fish and the depa.
sition of the pesticide within various tissues in harp
seals, A surprising aspect of the investication was thas
within very brief pericds (2-8 manths) during which
ihe seals were on very low pesticide-intake diets, they
appeared 1o metabalize andfor eliminate mast of their
tHsue sesidues, The sample size was small, and the re.
sults therefore inconclusive: it would ADpEar howevsr,
that the high concentratiang af DDT which have heen
feported in pinnipeds may be a rellection of current
and continuous ingesrion of 1he substance,

Microbial direares
Virgses

The term “viral disease® i often misused 1o identify
conditions of unknown origin. Some of thess condi.
Eans ars undoubtedly due s viruses, but as such they
Zre difficult to dizgnose and piohably become magked
by secondary bacterial and Parasitic invasion,

To our knowledge, the only pinniped disease whese
viral identity has heen conficmed, js sealpon, a naty-
sally eccurring disease which has been reported in
wild and captive sea lions, harbour sezls and Saurh
Armerican sea lions, g byvonis, {Wilson, Drvkes,
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2ad Tsal, 1972). The disease i3 tharacterized by profi.
Ferative skin lesions, ntracytoplasmic inclusion Bodies
in stratum spinosum cells, and dumbbell- shaped Do
vires virons within the inclesions, Clinically the can-
dition is manilestes by skin nodules, Uncemplicased
CAiEE Are not known 1o be fata) and there i no kpown
WEAIMEnt except intensiyve Rursing and elimination of
any concurrent diseass that may cause debilitation of
the heat

Fickettsia and Pleuropneumoniadike
erganisms (PPLO)

To our knowledge, there have been no confirmed
reports of pinniped disegees caused by these arganisms,

Ridgway (1972} lists one refersnce to salmon diszass
which was disussed By Farrell jn 1970,

Bacterial ard mycolic disease

It seems best 1o begin this discaurse gn bacterial
diseases b indjca:jng its role in Preumonia, a come
mon killer of most marine mamemals in CRDLIVILY.
Despite jos frequency of vecurrence, there have been
Tio studies on the evact courie of pvents leading 1o
fulminating clinjeal Preumonia in pinaipeds, In mease
- T probably not a Primary condition, but may
Ee a secondary manifesiation of some totally unrelared
debilitating disease, ar the pesyly of extensive lung or
respiratory tract darmage from mechaniea] magipula.
tien (o, endotracheal intubation) or destructjue pa-
ST Inwvaston,

Drailey U970} has reviswed the literaturs on respi-
ratory tract parasites in pinnipeds, I z study of 74
i2als and sea dons, Doetschman (1920} shewed an in-
cidence of Approximately 70 oy lung and nasal pas-
ape Infections due po 3 species of mires, Setwright
[1964) relares (ke taute of death in a Tasmanian fur
feal Arcioce phalys fusillue dosiforus, 1 FReumonia
and asphyxiation from excessive muwews secrstion in
TeEponie 1o Orthabelarachne altenvats, a pulmonary
Tact mite, Lung nemaiode infestation such as i
ciused by Proafilaraides decaris (Morales and Helm.-
bolde 1971) i a More common cayse of VEITifous
PRewmana,

Sea Nions often succumb 1o the direce insule of this
Farasite, Bacreria frequently assume a secandary bu
dominant pole in infection. Tt would be vrreasanabls
ta list them by name, as bacteria o all deseriptions
have been implicated in pintiped preumonia, Some
of the mere nororiogs are Mycobacseriym fubergida.
sug, Salmaonslls MMty m, Stapidococoys 1D, ST f
FOCOCCUT Sp, and Freudemong: 5P

The dizgnosis of PREUMONL can be made witheout
too much dilficuln: if 2 i sufficiently advanced, Anj-
mals evidence signs of Teipiratory distress, nasal s

charge, and Perhaps teughing episodes. Unfop unately
by the time the diseaie beeomes clinically obvious, i
may have progressed to ap Irveversible stage. Mayes.
theless treatmeny should be directed teward eliminay-
g the specific OFEADISm.

Bacterial and myeotic infections are certainly nat
restricted o pinniped lungs. Staphylococeys has besq
isolated from chirenic alveclitis in g walrus (Bamsch
and Frueh, 1971) and from kin granulomas in g
harp seal (Wilson ang Long, 1870). Salmonellasis
fes been implicated jn bacillary dysentery in fur seals
(Jellison and Milner, 1938) ang jn septicemnia in a
hooded sea| [Creracq unpublished ).

The presence of these OTZENiSmS supgests the Possi-
bility that pinnipeds may be 2 soures of communizable
distaze. This consdderation Eertainly warrants mope
attention than has been actorded jn the past, Recen
studies have revealed the presence of leptaspirosis
among California sea lions (Vedros et al., 1971 North.
way, 1972), Korth American blastornyeacis in a nop
thern sea |[jan {Williamson, Lombard, and Cretry,
1959) and ACLDOMYeoeis in a harboyp seal [Schmire,
1962). One must consider 1hese discases as being po-
tentially dangeaus noy only to ether animals in the ca.
lony, but also (o attendants and athers imvalved with
animal handling. A fnal and incengrusus note to this
Mggestion is the finding By Kelly and Jensen (1560,
Prathap eral. (1965), and Swout {1969) from hisg.
Pathological apd serological evidence thar SOINE &rie-
rial lestons found in Finnipeds are similar 1n thoe of
tertiary syphilis in man,

idetabalie dirorders

Ridgway (1572) has presented a review of marine
fmammal metabolism, Their Peculiar Physiological de.
mands make it clear thag any degree of environmen.
L Lampering, such as changing salininy, reducing the
quality of fond, or Imposing unrealistc BEress can in-
duce injuripus metatalic disordere. Te date, very few
of thees possible hazards have Been assessed  ade-
quately. Thiamine deficiency inducad by feeding olyig-
MiNAst-containing fishes has besn morphologically
and biochemically sonfimed enly recently {Rigdon
and Diager, 1935, Geraei, 1972a), bur there i3 ne Tim
evidence of any other vitamin deficiency. Diehydraion
and elecrrelye imbalance have hesp deseribed  in
otariid and phoeid seals, along with some ideas on
possible mechanisms, (Ridgway, this valume; Hykb.
bard, 1985, Ceraci, 1972h). As vet, the true cayses
have not been coenfirmed. “Stress-induced” hypogly.
teMia is known 1o aceur in pinnipeds (Brown, 1963,
Huhbard, 196B), a5 are rena) calculi fn ringed znd
Weddel]l zaz)s {Ceraci, unpublished), but the CaLsn
and pathegenesis are unknown. Deficiencies of pal,
clum and vitarmins a Doand © and dietary histamine
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toxicity are thought
CEen questions.

Meszbolic disorders are the least understood and
least investigated Preblems in pinnipeds, an under
standable situation in view of the high cost of curpent
Pesearch in his avea, Nevertheless ir is safe to asume
that most of the conditions we deal with in pirnsiped
colonies have a metabalic basis either as a primary or
secondary event in the course of disease, It would
therefere be bensficial 1o understand  this aspect i
Tore deail,

o oceur, but they oo remain

DISEASE DIAGNOELS, FREVENTMON AMD TR EATMENT

One of the more challenging experiences for a vete.
rinarian is to 2ltempt 1o diagnoss marine mammal il
nesses, Generally one must rely on guite subtle physi.
cal changes and on vadations iy bebavieral characier.
istics which are usually quite predictable, Unfortun.
ately, a5 is often the case by the time the animal be-
gins 10 manifest overt signs of illness, the diseqse has
progressed e an jmmeversible stage.

This type of vesponse, which characterizes not only
pinnipeds, but a wids variety af wildlifs species, has
been termed “Haying pewer”. [t undoubtedly has
Ereat selective advantage in natural furroundings, and
A least serves to prevent advertisement to a predatar,
of weakness within the group. In captive surroundings,
haowever, it offers 2 distinct disadvantage. Frequently,
a seal may die of fulminating sepricemia and purulent
PReumenia within two hours of & normally ingested
meel, having shown ng previous signs of jllness, This
situation has forced many nvestigators o rely wpan
routine blood @mmplings for the Purpose of evaluating
subclinical conditians. Using this technigue, a labosa.
fory diagnosis often precedes by 1-3 weeks a clinical
“suspicion'’. Data on rermal values for most “labora-
tery” marine mammals i available, Hematologic res-
ponse 1o bacterial infections is much the came as in
other mammals, wish imereated white call eouncs, cefl
shalts, ele. Anemias are 3 tammon {inding in cerain
seal colomies; although the cause canpor alwaye he
determined, an early diagrosis followed by sympto-
mitic teatment is often gieesseyl Some of the plas-
ma chemical constituents seme as very reliable indica-
et of health, The blead changes in clinical hypona-
tremia have, at times preceded clinical signs by as
much as one menth,

Circulating enzvene levels are accurate determinants
of Grgan integrity; foe example, liver and muscle de-
Struclion i sccompanied by elevations in plasma ep.
zymes which are released by the corresponding tissue
cells, as in terresteial mammals, Fenal function can be
casily assessed by determining creatinine and yrea ni-
trogen levels. In shorr, bloed CONSUILERTS can ha py.
Pected to respond in a manner simular te their counter-

Farts in efher laborataey mammals There are a fow
and notakle exceptions: far example wrie acid s un-
predictably high in some iale, glucoss levels ars kigh
in both Cerracea and Finnipeds, ac app COTICERtraTions
of lareis dehydrogenase exnymes. All of thes “sophis-
teated™ dizgnostic sesiy are intended not o supplant,
but to complemens the rexiatle and age-tested merhods
of thorough ease-Ristory siudy and physical examina.
tlon.

Onee a dizgness hag Deen established, whether dea.
finitive or othes wisz, basie therapeutic measnres CAn
be institated withoug any real consideration far spe-
cies. Antibiotc therepy should follow the indications
from culture and =ritbiotic sensitivity studiss, Thers
is no antibiovic, antibaeterial, -:E:rm::u[h:rspumit, o
biclagical agent of which we ape aware that iz pecy.
liarly contraindicared jn marine mammals, transguili-
2ers and anesthetic ageqs sxcepted. Dosage js pfgen
based more en lean “2y weight, which aften GOMEL-
tutes 439/ 1o ¥ By of 2o el ‘The higher baza] me.
tebolic rate of some ‘Prcies must be considered, In
addition the large tosal Blpad velume may be & facior
I maintaining usell! blaod ‘wevele of antibiotics, The
ncreaced glomerula: 7 aton and diuresis that ooeyr
alter a fish meal can fawss move rapid excretion of
some antthioties, Thus oral dosage and [requency
must be increased. Fuids may be administerad wish
ease by stomach tube op ir raperitoneal infusion, Skin
conditions are, at bese, difficult to sreat and it may
Be mere feasible 1g medicate the water than o remove
the animal periodically, In all Cases, ane should choose
a therapeutic prosram which ivelves the least amegn:
of animal nandling or congaet,

There i virtwally = limit tn the quality of the med.

ical program ons wisles te Insticute, When BcesaTy,

pinnipeds can be maintained out of water for indes
iinfte periods, praviding they can be kept elean, coql
and occagiomally showepsd, AF 3 holding facility, a
modified dog Lennel can serve the purpose easiy,

Surgical procedures ef all deseriptions have bees
carried out successfully sn pinnipeds. Owing to their
Petuliar respiratory physiclogy, the only real precay.
Hen shauld be direcied wward providing positive
pressure inhalation, Volaeils anesthestic agents ape
supericr, whereas barbityrates and injectable agents
in gereral are contraindicated, unless yoed by expar.
inced individuals undey contrelled laboraory condj.
05,
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